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COMMUNITY LEVEL ASSESSMENTS -
REGIONAL PERSPECTIVE

Significant Intermingling of Industry and
Neighborhoods

National Scale Studies Continue to Flag Problems in
Several Region 6 States

Scale of Issues Too Large to Ignore

Holistic Answer Needed to Bottom-Line Questions
Multi-program/Cross Media

Receptor-based Approach




REGION 6'S SOLUTION FOR
DEVELOPING CAPABILITIES TO
DO LOCALIZED ASSESSMENTS

Regional Air Impact Modeling Initiative
(RAIMI)

» Risk-based Prioritization Tool Set and
Project Platform to Develop Multi-
media Solutions to Environmental
Problems




REGIONAL AIR IMPACT MODELING
INITIATIVE (RAIMI)

Design Strategy consider ations

» Provide A Consistent Means By Which Permitting Authorities Could
Account For And-Assess Potential Health Effects To Multiple Contaminants
From Multiple Sources

Evaluate And Demonstrate Protectiveness Of Cross Program (e.g.,
RCRA, CAA, Exempt) Per mitting Decisions And Support Holistic, Tailored
Permit Strategies

Calculate And Track Risks From Literally Hundreds Of Sources And
Contaminants

Provide Necessary Information To Prioritize And | dentify Solutions, For
Sources Resulting In Unacceptable Risks, At A Community Level Of
Resolution, And Generated In A Fully Transparent Fashion Such That Risk
Levels Are Traceable To Each Contaminant, Each Pathway, AndhEach
Sour ce




DETERMINING PROJECT OBJECTIVES

Guiding Factorsin Deter mining Project Objectives
-USABILITY and UTILITY

> Defensible-relies on approved methods
Numerically correct and consistent
Time efficient (month vs, year timeframe to compl ete)
Cost efficient (tens of thousands vs. hundreds of
thousands)
Flexible-analyze variations/what if's
Provides interim utility (useful datafor trending, flags
potential problems, etc.)
Directly applicable to end user’s needs
Directly supports solution i mplementation




RAIMI — Conceptual Model

Sources ( Industrial Source

Pathways )@ other Mer releaMd reIeaseD

_ Outdoor air Other media Indoor/workplace
Concentrations (ISCSC3+Monitoring) conc. from air air, water, land

via simple scenario

Toxicl ty/Dose— @?Rm, RfC, @ @her (epidemiology, etc.)

Response
Individual Chemical I

Risk G:alculated by geog. IocatioD ( Other )

A 4
Exposure Direct inhalation; residents, Indirect air—re@ (AII other>

Cumulative Risk Not calculated across chemicals




Regional Awr Impact Modeling Initiative

© mr-and s ling codponcra

% Dlbourn cho romd us o iy m mppar
murccapecife paonezmcnard toimon

ranhine

. lderaficn e o b hey marce Lk

| mapper ordne walyms

Sipgoms umsbnen pefling [uehas

i maree, conomairar, £ padeey,

Pcihey)

wiraprs des meMiocrdy menare

Iz prey ofracdd cdre mi mchaz e _:uhl:'

= U raccklcd marcen

* Iderofcsardchamcene dopaga

Component

Air Drispersion Modeling

Component

Brapk and Toceq recsee Air Haucues Air Tra 4 recsce Air
Tederal B Tisper bom Wodel | | Bodoling Inpune
Hraikcin Al:dal Fatu b 1 o Ennﬂnﬁl
In-anc:riec £
IR0 mmm a1
n I = e
#aon —

¢ ‘Slygor mardaordardcoraec e
racchadclcaes Plrchs s mnc e and
evulumnen e nah urd b fren
raulogle coranimna, raupk oo,
ard harcirecls cfmarces, iamMcers
level oF e unonm pe it Ik zd
L mcna

il MOEATE -G O AT £ - | P
decimchraene

merapeeife nab ealumenand
N LraTTaE R LA EhEAT FEpE RS LI
raesling

L curmene precechory repdamny
pudarcr, ard eadly maulblc des
Irapieracra mrde pum rcdding
KA b

Frosicks dem. reccmmry fornsh raccchne

Arcoraracders feathiey indt deapnok,

. throoma 19ulu o oumdy md

doy-o-dor pamwog, ploxicg, md
mibicormL curiua

md uozmhihig 039w @ o
At caldn oodog o =duar,
ol mad uoch luwm

a3 1w modum nd-bmd
mamimmy md puonuzoo ol
mulupls mmamme amies, sulyls
coouminmon, finm mulygle fahus
. a3 aigmificm =iy wendify
plocs i3k cxddiog oo o wh

md moran
. Fiowide icdilp ooemaible nd bmad
\mls md proy= plass

Iomoure mmon W m ohewdul o

. tmmam Eule oooleed aliEekum)

- Fiowid= o sumdadird ood enaiaem

3k emdedng n aapmiic codunm!

. Falbiom ouics ge-

27 va B3 comidiome
apITm MU, Inmum
aouics codoaa,

1y oraldile ood
UL coppiog

oo fach m
fEmliy boumdoi=)

. T funcuoodie &
updos eraloy oxd
enmhioc oxp ARRES

Tapgiaghic

tha okl oulu-w=dio wluom o
mrnmom giobl=m

. Comulos o ueds mvmud naka
fiom bundicda ol amnes 1o fulk
umapamL Exma

. Liac “uue S dichnemue

5

Ceoawm

:1’-\. 5 .

% 4

i woddima HAD

. Hmulia od emipas

¢ Source Manager N

Hraketn Tracking
Db are

T

- mdudm Bih 44A4F
1dmunod dadims
ipoanary ood
o oy e, Ay
tho aTicmd
e
L A—
infaimounn food
minoma mubura)
requned 1 partim
a1 diapmimn md
nak caddug

. OTa: iuncuoodig
1o ieunchog,
doshm= mugiy
piowamly, mduaa-

¢ Exposure Analysis
hlanager

. Suppai iepoihmed
oppinoch
. Toplamrmu HHEAF
Eapoane Defoulu fuch o
wd

rﬂﬁulsh{mqa'-\

. Fiondooraa o ual
r=ulu o 13ule
oo o e, izl
. Eoulocmbe mived o1
quardd for mubuwmo

pinfihog n guekh idmuly

1=, spancduimom)

. Apph= Simpghii=d”
=.pmuic acamioa

+ Tl HHEAF e
mad uompan. md waor

pooman:

= Q‘I’u: N=abilny o odd o
1am e o mauicpobwoes

. Fiovid= oguma o odud=
ancapmafic daom o

\pioad, a

=muies,
omino, oem
ol mogag, as

. Fioma imuln immuluple
foims indudmg :

Incounn-apmiic leed
. Suppos olrmesd nA

afiomily awme md
== on digmame
mmddiog 13uln

d umehmead
iR coddioy Miooom biowgh
i bty o chonpr,
updos ood uoch 2
Heode AxrbunIndex o fuch o
amanrny mdyaia, teha
(AT Wacmmoa', bouodiog
. Edounod doshme L1 ETE]
whlcdagod o

b

e M ey
s e
[e—
S R
ez wdana b G Bk
AR plaltim

)

e o gioghied

e AT

- Irie

-

ieriew Cpama

[ Solutions Tracking and Implementation |
Component

s 8w rae— Sedem aouies o,
. Werficacion— Vaul? Souic: bowm, amaana poiils, oo o

. Falinsrasne— Heoul domn prpa, swmdoy Giomucn, bousdiog mdhrain
| . L oo IFunisvr- Daomans pame awmus, mwcs s, opamoy coduma
. TacilerInae harsne— Sahod fealiy dan, mapoome ogromn

. Tdunciy Bk Managemenc Opcin— Drammos oogubl= nak lerda,

Ty

« Irap brasne and Trak 22 bicien and Oumsmec— Leds mo umdiop

| mora, auppn A gada

Results Communication! |
Presentation




RAIMI Tools and Capabilities

Emissions Inventories

«State/ Federal Databases
(e.g., PSDB, NTI, TRI)
«Database Digestion /
Formatting tools —

Data Miner
sEmissions Visualization
sEmissions Tracking
Database (ETD)

Air Dispersion
Modeling

*Pre-processing tools

AMP
Unit Emission Rate
Universal Grid

Results and Solutions
Management

*Source/Unit Specific
*GIS Platform (Risk-MAP)
enhances:

- risk communication

- risk management

- data gap evaluation
*Bounding/Trending
*Waste Minimization




EMISSIONS CHARACTERIZATION

Example Objectives Specific to Emissions
Characterization

» QObtain necessary data asinputsto complete air
and risk modeling;

Obtain resolution and quality of datato support
sour ce-specific prioritization and decision making;

| dentify and track key source attributesto support
trending analysis

Support attribution profiling
(sour ce/contaminant/exposur e pathway)




EMISSIONS CHARACTERIZATION

Emissions Data Sour ces

Potential Data Sour ce

Maintained By

For mat

National Emissions Inventory (NEI)

U.S.EPA

Digital

Toxic Release Inventory (TRI)

U.S. EPA

Digital

Aerometric Information Retrieval System
(AIRS)

U.S. EPA

Digital

RCRA Hazardous Waste Files

U.S. EPA and State

Hard copy

RCRA Information System

U.S. EPA

Digital

State Emissions I nventory

State

Digital

New Source Review Permit Files

State

Hard copy

Title V Permit Applications
Table 1(a) forms

State

Hard copy

Facility files and records

Facility

Hard copy

S-




EMISSIONS CHARACTERIZATION

Emissions Data Needs M odeling
Air  Risk
L ocation (North American Datum 1983) v

Sour ce dimensions (diameter or area)

Elevation (base and release height)
EXxit gasvelocity

EXxit gastemperature

Control deviceinformation

Particle size distribution and density
Contaminant name and CAS number

Speciated emissionsrate




RAIMI COMPONENTS
Emissions Char acterization Component
DATA MINER

> Emissions data query tool

» Used to extract data from extremely large

emissions databases =
» Exportsdatadirectly to GIS platform

» Useful for visually displaying emissions data
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Data Miner — Emissions analysistool developed as
_part _of RAIMI
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RAIMI COMPONENTS

Emissions Characterization Component
cont.,

ETD: EmissionsTracking
Database

» String of inter-linked database
tables

» Database structure and
functionality designed to
support cumulative-type
assessments requiring large
capacity and high resolution
of results for solution

management




Geo-location
Emissions Characterization Component

e | L T

> .

UTM NAD 27 Locations— UTM NAD 83 Locations— Correct!




AIR MODELING
Sdlection Criteriafor Air Modéd

Comparison of M odel Capabilities:

ASPEN

|SCST3

AERMOD

CALPUFF

Sourcetypes

Sufficient

Sufficient

Sufficient

Extensve

Grid node
coverage

Sufficient
(t=1)

Sufficient
(t =100

Sufficient
(t=10°)

Sufficient
(t = 10°-10%

Site features

Minimal

Sufficient

Sufficient

Extensive

Weather
variations

Minimal
(singlesite —
annual)

Sufficient
(snglesite —
hourly)

Sufficient
(snglesite—
hourly)

Extensive
(multi site—
hourly)

Complex
processes

Minimal
(factoring)

Sufficient
(all processes)

Minimal
(no deposition)

EXtensive
(all processes)

Widely
accepted

Minimal
(regulatory)

Extensive
(20+ years)

Minimal
(new model)

Sufficient
(proprietary)




RAIMI COMPONENTS
Air Modeling Component

> “Single-pass’ air modeling for each source

— Provides all necessary air modeling data to support current and
anticipated future risk modeling needs

“Unit emission rate’ enables one set of model runs for modeling
each emission source to accommodate any combination of
emissions scenarios (such as reported actual emissions, permitted
allowable emissions, revised quantities of emissions due to
operational changes, or inclusion of new contaminants in the
emissions profile)

— “Emissions partitioning” provides phase-specific modeling runs
(vapor, particle, particle-bound, mercury)




RAIMI COMPONENTS

Air Modeling Component

Applies“ Universal Grid”

» Standardized Geographic Coordinate System - all datais stored in
NAD 83 L atitude/L ongitude curvilinear.

» As needed by applications, datais projected into required coordinate
system (air model component is performed in UTM rectilinear
coordinates, and results are presented in UTM)

» Point-to-Point Alignment of Calculation Nodes - all grid nodes in
the source-specific air model runs are specified at a 3-arc-second
Intersection to avoid data interpolation




RAIMI COMPONENTS
Air Modeling Component

AM P (Site Characterization Tool)

Pr ocesses sour ce specific site parameters
Create air model input files

Createsuniversal grid with terrain elevations
surrounding each source

Processes M et filesusing EPA's M eteor ological
Processor for Regulatory M odels (MPRM)

AIR2GIS

> Convertsair modeling plot filesfor import into
Gl S platform

Air Dispersion M odel (1scsT3, AERMOD,
CAL PUFF)




RISK MODELING

Selection Criteriafor Risk M odé - comparison of Model
Capabilities
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RAIMI COMPONENTS

Risk M odeling Component —
Risk-MAP

Risk-modeling module that work as an extension for ArcView 8.3.

Capitalizes on the project management, data-analysisand
presentation functions currently integrated into the ArcView GI S
platform

Calculates exposur e pathway specific valuesin a spatially layered
data environment

Supports capacitiestypically required of cumulative type studies

Offers custom visual displaying of interim and final resultsin
traditional (tabular, etc.) and mapped (isopleths, spatial attributes,
attribution tracking, etc.) formatsto support solution consideration,
Implementation, and tracking




Cumulative Cancer Risk Contourswith Sour ce Specific
Attribuion Profilefr Residtial Hotspot

Jefferson County, Texas Beaumont
Cumulative I nhalation
Cancer Risk Profilefor
Residential Hotspot
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Cumulative Cancer Risk Contourswith Sour ce Specific
Attribution Profile for Residential Hotspot - (Zoom)

Jefferson County, Texas
Cumulative I nhalation
Cancer Risk Profilefor
Residential Hotspot




Sour ce Attributes for Conducting Legal Review to
Support Solutions M anagement

Sour ce Attribute Table

Account No.

JEOO17A

Account Name

Ameripol Synpol Corp.

SiteName

WasteWater

Facility Name

Waste water process N1

Source Type

Fugitive

Point Name

WSTWTRDISCH TO RT

Unique Point Name

JEOFO011

EPN

Wastewater

FIN

F-WWATER

Permit Status

RCRA —Permit No. 988A

SIC Code

4534339

Facility Contact

Bob Smith —222-222-2222

Emissions Profile (TPY)

Contaminant

Actual Actual
Annual

Allowable

Aniline

12.5 12.5

Benzene

55 55

1,3Butadiene

11.8 205

Carbon
Tetrachloride

6.3
6.3

1.52E-03

1.81E-05

|
| | | |\
- .

|
AMERIPOL Sﬁl&rﬂL‘

DA\

RESIDENTIAL HOTSPOT

Sour ce Attribute Table

Account No.

JEOO17A

Account Name

Ameripol Synpol Corp.

SiteName

Trap 4— XS99

Facility Name

Styrene Process Unit

Plant 1D

Tank Sector 9989A

Point Name

Flare- NE1

Unique Point Name

JEOFOOM

EPN

T-ESTY

FIN

FLARE-ESTY

Permit Status

Grandfathered

SIC Code

Facility Contact

Bob Smith — 222-222-2222

Emissions Profile (TPY)

Contaminant

Actual Actual
Annual Allowable

Formaldehyde

17.2 12.5

Benzene

16 55

1,3Butadiene

20.5

I:] FUGITIVE

r S\ FLare




Nighttime Population Distribution Land Scan

P " e s " o Ak USA Population Data

Diurnal population
distribution is critical to
understanding the localized
nature of exposure.

More than 160,000
people occupy this
downtown tract
during a typical
workday. The same
area Is almost | | R BN A
deserted during s e =i e e )
nighttime hours. bution




Population and Risk Averaging

- E [; -;,'_. ;
A v i S 1D _ Refined Neighborhood %
Original Study Area ; ' Study Area
{Census Tract) ] = :

Study Greenhrier
Area Commumnity

Exposure Pathway(z). Inhalation
Average Total Cancer; 1 X 10-4
Average Total Hazard: 1.25

2001 Population: 65
Whate: 10
Elack: 30

Hizpamic: 5

Asian; 1 c . ’: Enhanced Sub-grid
Cher, 19 - (= 10 meter resolution)




RAIMI — Solutions Management and
Tracking Component

» Prioritize Sources — Select source type,
contaminant, neighborhood, facility

» Verification — Verify Source location,
emission profile, toxicity factors

> Refinement — |dentify data gaps, secondary
formation, bounding analysis

» Legal Review — Determine permit status,
source status, operating conditions




RAIMI — Solutions Management and
Tracking Component, Cont.

» Facility | nvolvement — Solicit facility data,
cooperative agreement

» | dentify Risk Management Options —
Determine acceptable risk levels, review
options

> | mplement and Track Solution and
Outcomes — Perform trending analysis,
support GPRA goals




